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INTRODUCTION
The f o l l o w i n g i s an i n v e n t o r y of t h e i n v e r t e b r a t e s t h a t have been found o n G a l e t a R e e f , Panama, t o g e t h e r w i t h a l l known s o u r c e s of i n f o r m a t i o n p e r t a i n i n g t o t h e o c c u r r e n c e o f t h e s e s p e c i e s on t h e r e e f , A t p r e s e n t such d a t a a r e l a c k i n g f o r C a r i b b e a n r e e f s , b u t a r e needed t o f o r m u l a t e r a t i o n a l p o l i c i e s of r e s o u r c e managemnt and t o s e r v e as b a s e l i n e informa t i o n f o r measuring n a t u r a l and man-caused changes of t h e e n v i r o n m e n t (FAO, l 9 6 9 ) , T h i s need was r e c e n t l y r e i t e r a t e d by t h e U n i t e d N a t i o n s Environment Program (UNEP,1981) . W e have compiled t h i s l i s t from p u b l i s h e d p a p e r s , u n p u b l i s h e d r e p o r t s , p e r s o n a l communications, o u r own o b s e r v a t i o n s , and t h e s e t of specimens i n t h e r e f e r e n c e c o l l e c t i o n of t h e G a l e t a P o i n t Marine L a b o r a t o r y . T h i s l i s t i n g h a s b e e n r e s t r i c t e d o n l y t o t h o s e i n v e r t e b r a t e s s t u d i e d o n , o r 1. S m i t h s o n i a n T r o p i c a l Research I n s t i t u t e , Box 2072, B a l b o a , Panama.
2 . P r e s e n t a d d r e s s : 9 Second S t r e e t , Route 4 , West R i v e r s i d e , M i s s o u l a , Montana 5980 .
M a n u s c r i p t r e c e i v e d M, , , c o l l e c t e d from, G a l e t a Reef i t s e l f ; i t does n o t i n c l u d e s p e c i e s r e p o r t e d from nearby a r e a s o r t h e g e n e r a l Caribbean c o a s t of Panama.
G a l e t a Reef h a s been under i n t e n s i v e i n v e s t i g a t i o n f o r approximatel y t e n y e a r s . Most of t h e r e e f s t u d i e s have been monitoring s u r v e y s d e s i g n e d t o d e t e r m i n e t h e s p e c i e s composition of t h e r e e f and t o document temporal changes i n t h e d i s t r i b u t i o n and abundance of t h e b i o t a of t h e r e e f . T h i s r e e f was e s t a b l i s h e d a s a b i o l o g i c a l r e s e r v e i n t h e l a t e 1960s. I n t e n s i v e monitoring of t h e r e e f b i o t a was s t a r t e d by C h a r l e s B i r k e l a n d and o t h e r s i n 1970, b e g i n n i n g w i t h a t h r e e -y e a r program F i g u r e I. Map of Caribbean Sea showing t h e l o c a t i o n of G a l e t a P o i n t (9'24' l8I1N, 79'51'48 .5I1W) (marked by a n arrow a t lower l e f t ) .
F i g u r e 2. Schematic c r o s s s e c t i o n of t h e r e e f a t G a l e t a P o i n t . The r e e f p l a t f o r m (10 t o 300 m wide) i s i n s h a l l o w w a t e r ( l e s s t h a n 40 cm d e e p ) , and i s o c c a s i o n a l l y exposed above t h e l e v e l of t h e t
i d e (shown a s a dashed l i n e ) , The seaward edge of t h e r e e f h a s v a r i o u s p r o f i l e s (shown i n t h e f i g u r e a s t h e s o l i d and d o t t e d l i n e s ) which t e r m i n a t e a t 3 t o 10 m d e p t h a t a b a s e of s a n d o r c o r a l r u b b l e . The r e e f p l a t f o r m e n c l o s e s a l a g o o n
and c h a n n e l s and i s backed on t h e landward s i d e by mangroves and s a n d b e a c h e s . s u p p o r t e d by t h e U.S. Environmental P r o t e c t i o n Agency ( s e e B i r k e l a n d e t a l . , l 9 7 6 ) , S u b s e q u e n t
l y t h e m o n i t o r i n g was expanded t o i n c l u d e p h y s i c a l f a c t o r s i n a s e t of p r o j e c t s s u p p o r t e d by t h e S m i t h s o n i a n I n s t i t u t i o n Environmental S c i e n c e s Program. I n a d d i t i o n , t h e r e e f h a s b e e n s t u d i e d by a number of v i s i t i n g i n v e s t i g a t o r s , O v e r a l l , t h e i n f o r m a t i o n i n t h i s i n v e n t o r y h a s been d e r i v e d from t h e e f f o r t s of a p p r o x i m a t e l y 50 p e o p l e who have conducted a v a r i e t y of s t u d i e s , of v a r i a b l e d u r a t i o n , d u r i n g t h e p e r i o d of 1969
t o 1 9 8 0 , I n a l l , w e e s t i m a t e t h a t t h i s r e p r e s e n t s a p p r o x i m a t e l y 5 , 0 0 0 person-hours of s a m p l i n g e f f o r t of r e e f i n v e r t e b r a t e s . The p r e s e n c e of a p p r o x i m a t e l y 775 s p e c i e s of m a c r o i n v e r t e b r a t e s h a s b e e n documented i n t h e s e i n v e s t i g a t i o n s of t h e r e e f .
I n t h e s e s t u d i e s c e r t a i n taxonomic a n d e c o l o g i c a l groups have r e c e i v e d more a t t e n t i o n t h a n o t h e r s . For i n s t a n c e , t h e g a s t r o p o d s , p o l y c h e t e s , and c e r t a i n g r o u p s of decapods have been more t h o r o u g h l y c o l l e c t e d , w h i l e t h e s p o n g e s , a s c i d i a n s , b r y o z o a n s , and s m a l l e r c r u s t a c e a n s have n o t . T h e r e i s a l s o more i n f o r m a t i o n r e g a r d i n g t h o s e i n v e r t e b r a t e s t h a t a r e major o c c u p i e r s of p r i m a r y s u b s t r a t u m on t h e s h a l l o w r e e f p l a t f o r m t h a n f o r t h o s e s p e c i e s t h a t a r e mobile o r o c c u r on t h e s u b t i d a l r e e f s l o p e a n d s a n d bottom.
D e s c r i p t i o n of t h e Reef
The G a l e t a Reef i s i n t h e s o u t h w e s t e r n Caribbean Sea (9°24'18"N, 7g051'48.5"W).
The G a l e t a P o i n t Marine L a b o r a t o r y , s i t u a t e d d i r e c t l y o n t h e r e e f p l a t f o r m , i s t h e southernmost marine l a b o r a t o r y i n t h e Caribbean ( s e e map, F i g . 1 ) . The r e e f i s n e a r t h e w e s t e r n end of a system of f r i n g i n g r e e f s t h a t s t r e t c h f o r a p p r o x i m a t e l y 250 km a l o n g t h e Caribbean c o a s t of Panama. The m a j o r i t y of t h e s e r e e f s a r e now a t t h e i r post-climax s t a g e , having passed through t h e i r p e r i o d of most a c t i v e c o r a l growth more t h a n 2,000 y e a r s ago. The g e n e r a l s t r u c t u r e of t h i s type of r e e f i s of a broad p l a t f o r m , bordered on t h e landward s i d e by mangroves, and o f t e n e n c l o s i n g a lagoon. On t h e seaward s i d e , t h e p l a t f o r m s l o p e s i n t o 3 t o 1 0 m of water b e f o r e r e a c h i n g a sand bottom (Macintyre and Glynn, 1976; F i g . 2 ) . The s u r f a c e of t h e r e e f p l a t f o r m i s a t t h e lower l e v e l of t h e i n t e r t i d a l zone. The range of t h e t i d e s o n t h i s c o a s t i s o n l y i a b o u t 30 cm, s o t h e r e e f p l a t f o r m i s never d e e p l y under water. Wave a c t i o n t e n d s t o m a i n t a i n water over t h e r e e f even d u r i n g t h e lowest low t i d e s ; however, d u r i n g calm w e a t h e r t h e r e e f p l a t f o r m may be exposed above water l e v e l f o r long p e r i o d s of t h e day, s u b j e c t i n g t h e b i o t a of t h e p l a t f o r m t o extremes of d e s i c c a t i o n , s o l a r r a d i a t i o n , h i g h t e m p e r a t u r e s , r a i n f a l l , and p r e d a t i o n by s h o r e b i r d s , There a r e approximately 30-40 such i n s t a n c e s of r e e f exposure each y e a r , v a r y i n g i n d u r a t i o n from 1 t o 14 h o u r s .
Other t h a n t h e extreme low t i d e s , t h e r e e f i s s u b j e c t t o r e l a t i v e l y lit t l e d i s t u r b a n c e . G a l e t a P o i n t i s s o u t h of t h e Caribbean " h u r r i c a n e b e l t " ( t h e a r e a t r a v e r s e d by h u r r i c a n e s and t r o p i c a l storms) (Neumann e t a l . , l 9 7 8 ) , and i s t h u s p r o t e c t e d from t h i s s o u r c e of p e r i o d i c d i s r u p t i o n t o which most o t h e r Caribbean r e e f s a r e exposed. S a l i n i t y and s e a w a t e r t e m p e r a t u r e have been monitored on t h i s r e e f f o r approximately seven y e a r s : t h e r e i s no e v i d e n c e t h a t t h e s u b t i d a l b i o t a a r e e v e r exposed t o extremes of any of t h e s e f a c t o r s . Nean s e a w a t e r t e m p e r a t u r e i s approximately 29°C w i t h t h e range of v a r i a t i o n c o n f i n e d t o p l u s o r minus a few d e g r e e s ( e x c e p t d u r i n g t h e extreme low t i d e s p r e v i o u s l y mentioned, when t e m p e r a t u r e s i n s h a l l o w p o o l s of s t a n d i n g w a t e r on t h e r e e f p l a t f o r m may r e a c h 3 5 O C t o 40°C), S a l i n i t i e s a v e r a g e approxFmately 33 p p t , a l s o w i t h l i t t l e v a r i a t i o n ( e x c e p t f o r t h o s e organisms above water l e v e l rahich may be exposed t o heavy r a i n s ) , Most of t h e h a r d s u b s t r a t a of t h e r e e f p l a t f o n n are covered w i t h a l g a e , p r i m a r i l y t h e two r e d a l g a e ~c a n t h o~h o r a s p i c i f e r a (Vahl) Borgesen and Laurencia p a p i l l o s a ( F o r s s k a l ) G r e v i l l e . The s e a g r a s s T h a l a s s i a t e s t u d i n u m Roenig and Sims o c c u~i e s much of t h e a r e a of l o o s e w sediment. The b i o t a of t h e s u b t i d a l r e e f s l o p e c o n s i s t s of v a r i o u s s p e c i e s of f o l i o s e and c r u s t o s e c o r a l l i n e a l g a e , some f l e s h y a l g a e , a n d l i v e c o r a l s . Most of t h e s p e c i e s i n t h i s i n v e n t o r y were c o l l e c t e d from t h e r e e f p l a t f o r m . E x p l a n a t i o n of L i s t i n g s A l l e n t r i e s on t h i s l i s t are f o l l o w e d by n o t a t i o n s which r e f e r t o t h e f o l l o w i n g : (1) p u b l i s h e d i n £ orma t i o n r e g a r d i n g t h e o c c u r r e n c e of t h e s p e c i e s on G a l e t a R e e f , ( 2 ) t o whom t o a t t r i b u t e t h e d e t e r m i n a t i o n of t h e s p e c i e s , and ( 3 ) t h e p r e s e n c e of voucher specimens i n t h e G a l e t a l a b o r a t o r y r e f e r e n c e c o l l e c t i o n . Because of t h e l a r g e number of e n t r i e s , we have had t o a b b r e v i a t e t h e s e n o t a t i o n s . The meanings of t h e a b b r e v i a t i o n s a r e l i s t e d a t t h e end of t h e i n v e n t o r y and f o l l o w t h i s form:
1. M u l t i p l e c a p i t a l l e t t e r s a r e t h e i n i t i a l s of t h o s e p e r s o n s who have made t h e s p e c i e s d e t e r m i n a t i o n s of t h e specimens c o l l e c t e d from G a l e t a R e e f . 2 . The s i n g l e c a p i t a l s B, D , F, and G r e f e r t o a p p e n d i c e s i n B i r k e l a n d e t a 1 . (1976) , t h e s i n g l e most comprehensive s u r v e y of G a l e t a R e e f .
3
E73-E76 r e f e r t o r e p o r t s of t h e Environmental S c i e n c e s Program f o r t h e y e a r s numbered, 4 . Lower c a s e l e t t e r s d e n o t e r e f e r e n c e s l i s t e d under L i t e r a t u r e C i t e d .
5
. + s i g n i f i e s voucher specimens of t h e s p e c i e s a r e p r e s e n t i n t h e r e f e r e n c e c o l l e c t i o n a t t h e G a l e t a P o i n t Marine L a b o r a t o r y .
To a i d u s e r s of t h i s l i s t and t o a v o i d compounding e r r o r s , we have n o t e d any v a r i a t i o n s i n nomenclature and s p e l l i n g among t h e s o u r c e s . We r e f e r t h e u s e r t o t h e s o u r c e s i n t h e a n n o t a t i o n s f o r t h e a u t h o r s of t h e s p e c i e s , Raymond B , Manning Randy O l s o n R i c k S t e g e r S t e p h e n S h u s t e r S u e l y n n i J i l l i a m s V i c t o r i a B a t i s t a LITERATURE REFERENCES B , D , F , G = a p p e n d i c e s B, D , F, a n d G i n R i r k e l a n d e t a l . , 1 9 7 6 . E73, E74, E75, E76 = r e p o r t s of t h e E n v i r o n m e n t a l S c i e n c e s Program o f t h e S m i t h s o n i a n I n s t i t u t i o n ( E n v i r o n m e n t a l M o n i t o r i n g and B a s e l i n e Data from t h e I s t h m u s o f Panama -1 9 7 3 , 1 9 7 4 , 1 9 7 5 , 1 9 7 6 , r e s p e c t i v e l y ) . + s i g n i f i e s t h i s s p e c i e s i s c u r r e n t l y r e p r e s e n t e d i n t h e r e f e r e n c e c o l l e c t i o n of t h e G a l e t a P o i n t M a r i n e L a b o r a t o r y .
Anthos i g m e l l a v a r i a n s C r a n i e l l a s p a Geodia s p . CERIANTHARIA C e r i a n t h e o p s i s americanus C e r i a n t h u s s p ,
ACTIN IARIA
A i p t a s i a t a g e t e s Anthopleura k r e b s i Anthopleura s p .
B a r t h o l o m a a n n u l a t a Bunodeopsis a n t il l i e n s i s p a l y t h o a caribaeorum B, E73, E74, E76, g , n , q, v , + P a l y t h o a g i g a n t e a P a l y t h o a s p .
P a l y t h o a spp. C e r a t o n e r e i s m i r a b i t i s N e a n t h e s g a l e t a e Neantlies n . s p , 1 N e a n t h e s s p . i n d e t . N e m a t o n e r e i s s p . Y a P e r i n e r e i s e l e n a c a s o i P e r i n e r e i s a n d e r s s o n i P e r i n e r e i s s p . i n d e t . A P e r i n e r e i s s p . i n d e t . B P l a t y n e r e i s d u m e r i l i i P l a t y n e r e i s s p . i n d e t .
P a r a s p i d o s i p h o n f i s h e r i P a r a s p i d o s i p h o n s p e c i o s u s P a r a s p i d o s i p h o n s p i n o s o -s c u t a t u s P a r a s p i d o s i p h o n s t e e n s t r u p i P a r a s p i d o s i p h o n s p p . ( 7 s p e c i e s ) P a r a s p i d o s i
P s e u d o n e r e i s g a l l a p a g e n e s i s t e x a n a P s e u d o p o l y d o r a a n t e n n a t a S y l l i d a e A u t o l y t u s a n o p l o s A u t o l y t u s n, s p .
A u t o l y t u s c f . magnus H a p l o s y l l i s s p o n g i c o l a
L a n g e r h a n s i a c o r n u t a L a n g e r h a n s i a mexicana C l e a n t i s p l a n i c a u d a C i r o l a n i d a e C i r o l a n a p a r v a E x c i r o l a n a mayana E x c o r a l l a n i d a e A l c i n o r a s p . Neopisosoma a n g u s t i f r o n s P a c h y c h e l e s c h a c e i P a c h y c h e l e s c r i s t o b a l e n s i s P a c h y c h e l e s s e r r a t u s P a c h y c h e l e s s u s a n a e P e t r o l i s t h e s a r m a t u s P e t r o l i s t h e s g a l a t h i n u s -P a l i n u r i d a e P a n u l i r u s a r g u s P a n u l i r u s g u t t a t u s B a l a n u s s p .
B a l a n u s t r i g o n u s B a l a n u s Venus t u s Chthamalus a n g u s t i t e r g u m
Chthamalus b i s i n u a t u s Chthamalus r h i z o p h o r a e
Chthamalus s p .
Hewmanel l a s a d i a t a T e t r a c l i t a s t a l a c t i f e r a
PYCNOGONIDA Ac.helia s a w a y a i B, kk, +
Anoplodac t y l u s a l l o t r i u s k k
A n o p l o d a c t y l u s ba t a n g e n s i s ba t a n g e n s e i n B , k k 
A n o p l o d a c t y l u s s t r i A n o p l o d a c t y l u s t r i s p i n o s u s A n o p l o d a c t y l u s v i r i d i n t e s t i n a l i s kk Ammothella a p p e n d i c u l a t a A m m t h e l l a e x o r n a t a Ammo t h e 1 l a marcus i
A m m t h e l l a r u g u l o s a Ammothella s p p .
Ammothella s p i n i f e r a Ascorhynchus c a s t e l l i o i d e s
Ascorhynchus l a t i p e s C a l l i p a l l e n e e m a c i a t a C a l l i p a l l e n e s p.
E n d e i s s p i n o s a Eurycyde g o r d a Eurycyde r a p h i a s t e r Eurycyde s p , Nymphon f l o r idanum Nymphopsis d u o d o r s o s p i n o s a P a l l e n o p s i s s c h m i t t i P i g r o g r o m i t u s t i m s a n u s Rhynchothorax a r c h i t e c t u s
Rhyncho t h o r a x s p .
Tanys t y lum b i r k e l a n d i 
A c a n t h o c h i t o n a h e m p h i l l i B A c a n t h o c h i t o n a i n t e r f i s s a B A c a n t h o c h i t o n a pygmaea B A c a n t h o c h i t o n a s p i c u l o s u s 0
A c a n t h o c h i t o n a u n i d e n t . s p .
y Acanthop l e u r a g r a n u l a t a C a l l o p l a x j a n e i r e n s i s
C h i t o n v i r i d i s Choneplax l a t a B I s c h n o c h i t o n p a p i l l o s u s I s c h n o c h i t o n p e c t i n a t u s B I s c h n o c h i t o n p u r p u r a s c e n s B L e p i d o c h i t o n a l i o z o n i s 0
GASTROPODA : PROSOBRANCMIA Acmaea a n t i l l a r u m A c m e a p u s t u l a t a A l v a n i a -a b e r r a n s Anachis c a t e n a t a -- B a t i l l a r i a minima B i t t ium v a r ium B u r s a c u b a n i a n a B u r s a g r a n u l a r i s Caecum s p .
C a l l i o s t o m a j u j ubinum
C a n t h a r u s a u r i t u l u s C a n t h a r u s t i n c t u s
C e r i t h i o p s i s e m e r s o n i C e r i t h i u m eburneum C e r i t h i u m l i t t e r a t u m --

C e r i t h i u m v a r i a b i l e --
C h a r o n i a v a r i e g a t a
C h e i l e a e q u e s t r i s c f . e r e c t u s P i s a n i a p u s i o P l a n a x i s l i n e a t u s P l a n a x i s nuc l e u s Lucina p e n s y l v a n i c a
Macoma c o n s t r i c t a
Mac oma t e n t a
Modiolus amer i c a n u s
Musculus l a t e r a l i s O s t r e a e q u e s t r i s
Phaco i d e s mur i c a t u s Phacoides p e c t i n a t u s P i n c t a d a r a d i a t a
Pinna c a r n e a Pseudochama a r c i n e l l a P t e r i a colymbus Sphenia a n t i l l e n s i s Spondylus amer i c a n u s Solemya s p . a f f . o c c i d e n t a l i s S t r i g i l l a s p .
T e l l i n a a l t e r n a t a T e l L i n a e x e r y t h r a T e l l i n a f a u s e a T e l l i n a L i s t e r % T e l l i n a n i t e n s T e l l i n a promera T e l l i n a v e r s i c o l o r T e l l i n a v e s p u s i a n a 
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